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Abstract: We describe the Overture class Oges, an “Overlapping Grid Equation Solver”, that can be used
for the solution of sparse matrix equations on overlapping grids such that those created by the grid
generator Ogen. Oges acts as a front end to a variety of sparse matrix solvers including direct sparse
solvers such as those from Yale or Harwell or iterative solvers (from SLAP and PETSc) that use
algorithms such as conjugate gradient or GMRES.

To use Oges one must first generate a a system of equations (usually defining a PDE boundary value
problem) using the ‘coefficient matrix” grid functions and the Overture operator classes. Oges will take a
coefficient matrix generated in this way and then call the appropriate sparse matrix solver. Oges can be
easily extended to use a new Sparse matrix package.
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Figure 1: The ‘toges’ program can be used to test Oges

1 Introduction

We describe the Overture class Oges, an “Overlapping Grid Equation Solver”, that can be used for the
solution of sparse matrix equations on overlapping grids such that those created by the grid generator
Ogen. Oges acts as a front end to a variety of sparse matrix solvers. Currently we have support for

Yale : direct sparse matrix package (no pivoting).
Harwell : direct sparse matrix package with partial pivoting.

SLAP : The Sparse Linear Algebra Package from Greenbaum and Seager, an iterative solver package,
includes conjugate gradient and gmres solvers.

PETSc : The Portable Extensible Toolkit for Scientific computations[1] from iterative solver package,
includes conjugate gradient and gmres solvers in addition to many others.

By changing one or two parameters the user may easily try a different solver. For example, although Yale
is in general faster than Harwell, the latter, which does pivoting, may be better for some problems. The
SLAP and PETSc iterative solvers may be especially useful for very large problems when storage is at a
premium.
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Oges can be easily extended by you to use a new Sparse matrix package.

To use Oges one must first generate a a system of equations (usually defining a PDE boundary value
problem) using the ‘coefficient matrix’ grid functions and the Overture operator classes [4][3][2]. A
‘coefficient matrix’ is stored in a r eal Conposi t eG i dFuncti on. Typically the creation of a PDE
boundary value problem will look something like

Conposite&id cg(...);
real Conposi teG i dFunction coeff(...);
Conposi teGi dOperators op(cgq);

coef f =op. | apl aci anCoefficients(); /1 formthe | aplace operator

coef f. appl yBoundar yCondi ti onCoef ficients(0,0,dirichlet, allBoundaries);
coef f. appl yBoundar yCondi ti onCoeffi ci ents(0, 0, extrapol at e, al | Boundari es);
coeff. fini shBoundaryConditions();

Oges will take a coefficient matrix generated in this way and then call the appropriate sparse matrix
solver. Usually this will involve converting the “coefficient matrix’ representation to some other represen-

tation such as a compressed-row storage format (this is done automatically by Oges).
Given a coefficient matrix, Oges can be used as follows

Qges sol ver(cgq); /1 build a solver

/1 use the yal e sol ver

sol ver. set (QgesPar anet ers: : THEsol ver Type, OgesPar anet ers: : yal e) ;
/1l ...or.. use PETSc

sol ver. set (QOgesPar anet ers: : THEsol ver Type, OgesPar anet ers: : PETSc) ;

sol ver. set CoefficientArray( coeff ); /1 supply coefficients
real Conposi teG i dFunction u(cg),f(cg); // build solution and right-hand-side

assign f

u=0. ; /1 initial guess for iterative solvers
sol ver. sol ve(u, f); /'l solve the equations

Generally one must also set other parameters such as the convergence tolerance, preconditioner, etc,
when using iterative solvers such as SLAP or PETSC.

The global variable Oges: : debug is a bit flag that generates various diagnostic output from Oges.
Setting Oges: : debug=63 (63=1+2+4+8+16+32) will generate lots of debugging output. Setting
Qges: : debug=3 will generate only some debugging output.

2 Example Codes

The file Overture/tests/toges.C is a test program for Oges. See the files Over -
ture/tests/tcm C tcnR. C tcnB. C t cnd. Cfor examples of working codes. See also the ex-
amples presented in the Overture primer[5]. The flow solver Over Bl own [6] also uses Oges. One could
look at the source files for OverBlown for further examples.
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3 OgesParameters

Solver dependent parameters are found in the OgesPar amet er s class. It is a container class for such
parameters are the type of solver, type of preconditioner, convergence tolerance etc. Oges contains an
QgesPar amet er s object to hold these parameters. Parameters can be set by directly using the Oges
set functions. This will indirectly set the values in an OgesPar anet er s object contained in an Oges
object. Alternatively one can first create an OgesPar anet er s object, set parameters in that object
and then provide the OgesPar anet er s object to Oges using the set Par anet er s function (which
will copy you values into it’s local version). Parameters can also be set interactively by calling the Oges
updat e function or the OgesPar anet er s update function.

3.1 operator=

OgesParameters&
operator=(const OgesParameters& x)

Description: deep copy of data.

3.2 getSolverName

astring
getSolverName() const

Description: Return the name of the solver, a composite of the solver type, method and preconditioner.

3.3 getSolverTypeName

astring
getSolverTypeName(SolverEnum solverType = defaultSolver) const

Description: Return the name of the solverType such as “yale”, ”harwell”, ”SLAP”, ... By default return
the name of the currently chosen solver.

solverType (input) : return the name of this solver type. By default return the name of the currently
chosen solver.

3.4 getSolverMethodName

asString
getSolverMethodName(SolverMethodEnum solverMethodType = defaultSolverMethod) const

Description: Return the name of the solver method such as "gmres”. By default return the name of the
currently chosen method.

solverMethodType (input):
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3.5 getPreconditionerName

astring
getPreconditionerName(PreconditionerEnum preconditionerType = defaultPreconditioner) const

Description: Return the name of the preconditioner. By default return the name of the currently chosen
preconditioner.

preconditionerType (input):

3.6 getMatrixOrderingName

astring
getMatrixOrderingName(MatrixOrderingEnum matrixOrderingType = defaultMatrixOrdering)
const

Description: Return the name of the matrix ordering. By default return the name of the currently chosen
matrix ordering.

matrixOrderingType (input) :

3.7 set( OptionEnum , int)
int
set( OptionEnum option, int value = 0)

Description: Set an int option from the Opt i onEnum

enum Opti onEnum

{

THEabsol ut eTol er ance,
THEbest I terativeSol ver, [/ choose the 'best’ iterative solver and op

THEbest Di r ect Sol ver, /'l choose the ’best’ direct solver and optio
THEconpati bilityConstrai nt,
THEfi I linRati o,

THEfi I li nRati 02,

THEf i xupRi ght HandSi de,

THEgnT esRest art Lengt h,

THEhar wel | Pi voti ngTol er ance,

THEI nconpl et eLUEXpect edFi | |,

THEI t er ati vel nprovenent,

THEkeepCoeffi cient &idFunction, // keep a reference to the user’s coe
THEkeepSpar seMat ri x, /'l keep ia,ja,a sparse matrix even it
THEmat ri xCut of f,

THEmat ri xOr deri ng,

THEmaxi mumnd nt er pol ati onW dt h,

THEmaxi mumNunber O | t er at i ons,

THEM ni mumNunber O I t erati ons,

THENnul | Vect or Scal i ng,



3 OGESPARAMETERS 8

THEnunber O | nconpl et eLULevel s,

THEsol veFor Tr anspose,

THEpr econdi ti oner,

THEr enoveSol ut i onAndRHSVect or , /'l de-allocate sol and rhs vector
THEr enoveSpar seMat ri xFactori zation, // de-allocate any factorization
THEr el ati veTol er ance,

THEr escal eRowNor ns,

THEsol ver Type,

THEsol ver Met hod,

THEt ol er ance,

THEzeroRati o

b

3.8 set( OptionEnum , float )
int
set( OptionEnum option, float value )

Description: Set a real valued option from the Qpt i onEnum

3.9 set( OptionEnum , double)
int
set( OptionEnum option, double value )

Description: Set a real valued option from the Qpt i onEnum

3.10 set( SolverEnum)
int
set( SolverEnum option )

Description: Set the solver, a value from the Sol ver Enum

enum Sol ver Enum
{
def aul t Sol ver,
sor,
yal e,
harwel | ,
SLAP,
PETSc,
userSolverl, // these are reserved for new user defined sol vers.
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user Sol ver 2,
user Sol ver 3,
user Sol ver 4,
user Sol ver 5

3.11 set( SolverMethodEnum)
int
set( SolverMethodEnum option )

Description: Set the solver method, a value from the Sol ver Met hodEnum

enum Sol ver Met hodEnum
{
ri chardson,
chebychev,
conj ugat eGr adi ent ,
cg=conj ugat eG adi ent /'l cg= short PETSc nane
bi Conj ugat eG adi ent,
bi cg=bi Conj ugat eG adi ent,
conj ugat eG adi ent Squar ed,
cgs=conj ugat eG adi ent Squar ed,
bi Conj ugat eG adi ent Squar ed,
bi Conj ugat eG adi ent St abi | i zed,
bcgs=bi Conj ugat eG adi ent St abi | i zed,
general i zedM ni mal Resi dual ,
gnr es=gener al i zedM ni mal Resi dual ,
t ransposeFr eeQuasi M ni mal Resi dual ,
t f gnr =t r ansposeFr eeQuasi M ni mal Resi dual ,
t ransposeFr eeQuasi M ni mal Resi dual 2, /1l tcgmr Tony Chan’s vers
t cqnr =t r ansposeFr eeQuasi M ni mal Resi dual ,
conj ugat eResi dual ,
cr =conj ugat eResi dual ,
| east Squar es,
| sgr =l east Squar es,
preonly,

H

3.12 set( PreconditionerEnum )
int
set( PreconditionerEnum option )

Description: Set the preconditioner, a value from the Pr econdi t i oner Enum
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enum Precondi ti oner Enum
{
noPr econdi ti oner,
j acobi Precondi ti oner,
sor Precondi ti oner,
| uPrecondi ti oner,
shel | Precondi ti oner,
bl ockJacobi Precondi ti oner,
mul tigri dPreconditioner,
ei senst at Precondi ti oner,
i nconpl et eChol eskyPrecondi ti oner,
i nconpl et eLUPr econdi ti oner,
addi ti veSchwar zPr econdi ti oner,
sl esPrecondi ti oner,
conposi tePrecondi ti oner,
r edundant Precondi ti oner,
di agonal Precondi ti oner,
ssor Precondi ti oner

b

3.13 set( MatrixOrderingEnum )
int
set( MatrixOrderingEnum option )

Description: Set the matrix ordering, a value from the Mat r i xOr der i ngEnum

enum Mat ri xOr deri ngEnum
{
nat ur al Orderi ng,
nest edDi secti onOrderi ng,
oneWayDi secti onOrderi ng,
reverseCut hil | McKeeOr deri ng,
qguot i ent M ni nunmDegr eeOr der i ng,
row engt hOrderi ng

b

3.14 get( OptionEnum , int &)
int
get( OptionEnum option, int & value ) const

Description: Get the value of an “int’ valued option.

10
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3.15 get( OptionEnum , real &)
int
get( OptionEnum option, real & value ) const

Description: Get the value of an ‘real’ valued option.

3.16 getOgmgParameters

OgmgParameters*
getOgmgParameters() const

Description: Return a pointer to the OgmgParameters object. This pointer may be NULL.

3.17 get from a data base

int

get( const GenericDataBase & dir, const aString & name)
Description: Get a copy of the OgesParameters from a database file

dir (input): get from this directory of the database.

name (input): the name of Oges on the database.

3.18 put to a data base

int

put( GenericDataBase & dir, const aString & name) const
Description: Output an image of OgesParameters to a data base.

dir (input): put onto this directory of the database.

name (input): the name of Oges on the database.

3.19 display

int

display(FILE *file = stdout)

Description: Print out current values of parameters

file (input) : print to this file (standard output by default).

11
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3.20 update

int

update( GenericGraphicsinterface & gi, CompositeGrid & cGrid)
Description: Update parameters interactively.

gi: use this graphics interface.

cg: parameters will apply to this grid.

3.21 isAvailable(SolverEnum)
int
isAvailable( SolverEnum solverType )

Description: Return TRUE if a given solver (esp. PETSc) is available.

3.22 isSolverlterative

bool
isSolverlterative() const

Description: Return TRUE if the solver chosen is an iterative method

3.23 buildEquationSolvers
int
buildEquationSolvers( SolverEnum solver)

Description: This function will build an equation solver of a particular type. This function is found in
the Oges/ bui | dEquat i onSol ver s. Cfile. It is this file that you may have to copy and edit in
order to turn on the availability solvers that are not distributed with Overture (such as PETSc).

4 Convergencecriteria

There are many ways to define convergence criteria for iterative methods. The trick for Oges is to have a
reasonable uniform way of defining a convergence tolerance for the different methods.
The standard PETSc convergence test is

Irkll2 < max(rtol * ||rol|2 <, atol) PETSc

lalle = /3" a2
7

The SLAP convergence test is somewhat different:

where
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O0000000O0000000000000000000000000000000O00O00O00000

khkkkhkhkkhkxkkdkxkhkkkhxk*k SLAP *khkkkkhkhkkdkxkhkhkkhxkkx

*Descri ption:

SGVRES solves a linear system A*X = Brewitten in the form
(SB*A*(Minverse)*(SX-inverse))*(SX*MX) = SB*B

with right preconditioning, or
(SB*(Minverse)*A*(SX-inverse))*(SX*X) = SB*(Minverse)*B,

with left preconditioning, where Ais an NNby-Nreal matrix,
X and B are N-vectors, SB and SX are diagonal scaling
matrices, and Mis a preconditioning matrix. It uses
precondi ti oned Krylov subpace methods based on the
generalized mnimumresidual nethod (GVRES). This routine
optionally perforns either the full ort hogonal i zati on
version of the GVRES algorithmor an inconplete variant of
it. Both versions use restarting of the linear iteration by
default, although the user can disable this feature.

The GVRES al gorithm generates a sequence of approximtions

X(L) to the true solution of the above |inear system The
convergence criteria for stopping the iteration is based on
the size of the scaled normof the residual R(L) = B -

A*X(L). The actual stopping test is either
norm( SB*(B- A*X(L))) .le. TOL*nor n( SB*B)
for right preconditioning, or

norm( SB*(Minverse)*(B-A*X(L))) .le
TOL*nor m( SB* (M i nver se) *B),

for left preconditioning, where norn() denotes the euclidean
norm and TOL is a positive scalar less than one input by
the user. |If TOL equals zero when SGVRES is called, then a
default value of 500*(the snmal l est positive rmagnitude,
machi ne epsilon) is used. |If the scaling arrays SB and SX
are used, then ideally they should be chosen so that the
vectors SX*X(or SX*MX) and SB*B have all their conponents
approximately equal to one in nagnitude. |If one wants to
use the sane scaling in X and B, then SB and SX can be the
sane array in the calling program

13
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5 Linkingto PETSc

An example of linking to the PETSc libraries can be found in the Overt ur e/ t est s directory. Type
’make tcm3p’ to build the t cnB. Ctest code with PETSc. Type ’tcm3p cic.hdf -solver=petsc’ to run the
example on the grid ci ¢c. hdf with PETSc. This example assumes that the PETSC_DI R PETSC_ARCH
and PETSC_LI B environmental variables have been defined per instructions with the PETSc installation.

Here is an explanation of the steps required to build an Overture application with PETSc (as imple-
mented in the above example). By default, the Over t ur e library is unaware whether PETSc solvers are
available. To use PETSc you should

1. Build or locate a version of PETSc. | have only built and linked Overture to the non-parallel version
of PETSc. Link to the PETSc libraries (and | apack). I link to

petscLib = -L$(PETSC _LIB) -I|petscsles -1lpetscdm -1 petscmat -I|petscvec -I pe
-L/usr/local/lib -1lapack -L$(PETSC LIB) -I npiuni

where $( PETSC LI B) is the location of the PETSc libraries.

2. Copy the files Oges/ bui | dEquat i onSol ver s. Cand Oges/ PETScEquat i onSol ver. C
to your application directory and compile this file with the flags - DOVERTURE_USE _PETSC (or
edit the file and define this variable inside with #def i ne OVERTURE_USE_PETSC).

3. Link these new files, bui | dEquati onSol vers. o and PETScEquat i onSol ver. o with
your application (ahead of the Overture library so that you get the new version) along with the
PETSc libraries.

6 Adding anew sparse matrix solver to Oges

If you want to add a new sparse matrix solver to Oges you should look at one of the exist-
ing solvers, Yal eEquati onSol ver, Harwel | EqQuat i onSol ver, Sl apEquati onSol ver or
PETScEquat i onSol ver. These classes all derive from the base class Equat i onSol ver. Oges
contains a list of pointers to these Equat i onSol ver ’s. You will be able to add a new solver to this list.
It will be known as OgesPar anet er s: : user Sol ver 1, or OgesPar anet er s: : user Sol ver 2
etc., depending on how many new solvers have been added.

You should

1. Derive a new class from Equat i onSol ver, copying one of the existing solvers (which ever
is closest) to your new solver. Hopefully you can reuse parameters that already exist in
QgesPar anet ers.

2. Change the Oges/ buil dEquati onSol vers. C file to ‘new’ the solver to have de-
fined and add it to the list of Equati onSol ver’s.  Change the other functions in
Qges/ bui | dEquat i onSol ver s. Cas appropriate.

3. Compile your files and the new version of bui | dEquat i onSol ver s. Cand link to these ahead
of the Overture library when you build an executable.
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7 Some More Details about Oges

In general, Oges expects that the user wants to solve one or more equations at each valid grid point
on an overlapping grid. The number of equations that are given at each grid point is called the
nunber O Conponent s. In the simple case only one equation, such as a discrete Laplace operator,
is specified at each grid point, nunber O Conponent s=1. In a more complicated case there will be a
system of equations at each grid point. For example, one may want to solve the biharmonic equation as a
system of two Possion equations in which case nunmber Of Conponent s=2.

Oges will create a large sparse matrix where each unknown for the sparse matrix will correspond to
a particular component n, at a particular grid point (i 1, i 2, i 3) on a particular component grid, gri d.
Thus there is a mapping from (n, 1,12, i3, grid) to a unique equation number. The member functions

int equationNo(int n,int i1, int i2,int i3, int grid)
intArray equationNo(int n, Index & I1,Index & I2, Index & I3,int grid)

give the equation number(s) for each grid point. For now the function equat i onNo is defined to use all
the grid points in a given order. In the future, a user should be able to define this function in a different
way. There is also a member function

void equationToIndex(int eqnNo,int n,int il,int i2,int i3,int grid)

that maps an equation number, eqgnNo, back to a grid point and component, (n,i1,i2,i3,grid) (i.e. it
is the inverse of equat i onNo).

Sometimes extra unknowns and extra equations are required in order to specify a problem. For
example, an eignvalue problem has an extra unknown, the eigenvalue. An extra unknown may be
added to the singular Neumann problem in order to create a nonsingular system. Extra unknowns
are associated with grid points that are not used. The number of extra equations is specified with
set Nunber O Ext r aEquat i ons. Oges will find unused points that can be used for extra equations;
the equation numbers for these points will be saved in ext r aEquat i onNunber (i) .

8 Oges Function Descriptions

8.1 default constructor
Oges()

Description: Default constructor.

8.2 setGridsToUse

int

setGridsToUse( const IntegerArray & gridsToUse )

Description: Only solve the equations on some grids, these are called the active grids. If an active grid
interpolates from an in-active grid, the corresponding interpolation equation will be replaced by a
Dirichlet condition (i.e. the identity equation) and the solution at that point will left unchanged.

(Note that RHS will be altered at this interpolation point and set equal to the solution value at that
point.)

gridsToUse (input) : a list of grids to use when solving. If this array is empty (i.e. a NULL array) then
ALL grids will be used.
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8.3 activeGrid

bool
activeGrid( int grid ) const

Description: Return true if this grid is used.
grid (input) : grid to check

Return value (output): true if this grid is active (used)

8.4 getUseThisGrid

const IntegerArray &
getUseThisGrid() const

Description: Return the array that indicates which grids are active, useThisGrid(grid)=true if the grid is
active

Return value (output): a reference to useThisGrid.

8.5 getMaximumResidual

real
getMaximumResidual() const

Description: Return the maximum resdiual from the last solve.

8.6 get

int

get( const GenericDataBase & dir, const aString & name)
Description: Get a copy of Oges from a database file

dir (input): get from this directory of the database.

name (input): the name of Oges on the database.

8.7 put

int

put( GenericDataBase & dir, const aString & name) const
Description: Output an image of Oges to a data base.

dir (input): put onto this directory of the database.

name (input): the name of Oges on the database.
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8.8 writeMatrixToFile
int
writeMatrixToFile( aString filename )

Description: // Write the current solver matrix to the file jfileName. // The file consists of triplets 4, j,
A(i, j) (without commas) // for each non-zero element of the matrix. // (Here i=row, j=column, and
Il A(3, j) = A;; element of the matrix.)

Author: pf

8.9 writeMatrixGridInformationToFile
int
writeMatrixGridInformationToFile( aString filename )

Description: Write the grid information about the current solver matrix to the file jfileName;.

For each equation in the matrix, a line
is saved in the file with the follow ng fornat:

i eq grid sinpled assify full C assify

wher e:
i eq= equation nunber in the |inear system
grid= grid nunber for this point

(I'n the classify flags, any non-negative value indicates a used
poi nt. Negative values are equations with zero for the rhs )

si npl ed assi fy=
-1=connecting grids (=interpolation,
extrapol ati on, or periodic bdry)
O=hol e poi nt (unused)
l=interior (=discretization) point
2=boundary poi nt
(=boundary, ghostline, periodic)

full dassify=

interior=
boundar y=
ghost 1=

ghost 2=

ghost 3=

ghost 4=

i nterpolation= -
peri odi c=-

NFPOUOR~WNE
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extrapol ati on= -3,
unused= 0

Author: pf

8.10 writePetscMatrixToFile
int
writePetscMatrixToFile( aString filename,

realCompositeGridFunction & u,
realCompositeGridFunction & f)

Description: Only available when linked with PETSc (-DOVERTURE USE PETSC)

Write the current solver matrix to the file jfileName¢. Uses the PETSc binary format. Supply u,f as
to ’solver’, the RHS corresponding to f is also saved in the matrix file.

Author: pf

8.11 canSolvelnPlace

bool
canSolvelnPlace() const

Description: Return TRUE if the rhs and sol vectors can be the same.

8.12 setCoefficientArray
int
setCoefficientArray( realCompositeGridFunction & coeff0 )

Purpose: Supply a coefficient grid function to be used to discretize the equations.

coeffO (input): Here are the coefficients. Oges will keep a reference to this grid function.

8.13 setCoefficientArray
int
setCoefficientArray( realMappedGridFunction & coeff0 )

Purpose: Supply a coefficient grid function (single grid only) to be used to discretize the equations.

coeffO (input): Here are the coefficients. Oges will keep a reference to this grid function.

8.14 setEvaluateJacobian

void
setEvaluateJacobian( const int evaluateJacobian0 )

Purpose: ?
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8.15 setGrid

void
setGrid( CompositeGrid & cg0)

Purpose: Supply a CompositeGrid to Oges. Use this routine, for example, if an Oges object was created
with the default constructor. Call this routine before calling initialize.

cg0 (input): Oges will keep a reference to this grid.

8.16 setGrid
void
setGrid( MappedGrid & mg)

Purpose: Supply a MappedGrid to Oges. Use this routine, for example, if an Oges object was created
with the default constructor. Call this routine before calling initialize.

mg (input): Oges will keep a reference to this grid.

8.17 set(OptionEnum,int)
int
set( OptionEnum option, int value = 0)

Description: Set an option from the OgesPar anet er s: : Opt i onEnumenumerator. See section (3)
for a full description of the options available.

option (input) : choose an option

value (input) : value to assign (for options requiring a value).

8.18 set(OptionEnum,float)
int
set( OptionEnum option, float value )

Description: Set an option from the OgesPar anet er s: : Opt i onEnumenumerator. See section (3)
for a full description of the options available.

option (input) : choose an option

value (input) : value to assign (for options requiring a value).
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8.19 set(OptionEnum,double)
int
set( OptionEnum option, double value )

Description: Set an option from the OgesPar anet er s: : Opt i onEnumenumerator. See section (3)
for a full description of the options available.

option (input) : choose an option

value (input) : value to assign (for options requiring a value).

8.20 set(SolverEnum)
int
set( SolverEnum option)

Description: Select a solver from the OgesPar anet er s: : Sol ver Enumenumerator. See section (3)
for a full description of the options available.

option (input) : option selected.

8.21 set(SolverMethodEnum)
int
set( SolverMethodEnum option )

Description: Select a solver method from the OgesPar anet er s: : Sol ver Met hodEnumenumera-
tor. See section (3) for a full description of the options available.

option (input) : option selected.

8.22 set(PreconditionerEnum)
int
set( PreconditionerEnum option )

Description: Select a preconditioner from the OgesPar anet er s: : Precondi ti oner Enumenu-
merator. See section (3) for a full description of the options available.

option (input) : option selected.

8.23 set(MatrixOrderingEnum)
int
set( MatrixOrderingEnum option )

Description: Select a matrix ordering from the OgesPar anet ers: : Mat ri xO der i ngEnumenu-
merator. See section (3) for a full description of the options available.

option (input) : option selected.
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8.24 get(OptionEnum,int&)
int
get( OptionEnum option, int & value ) const

Description: Return the current value of an option (this version appropriate for options that have a value
of type ‘int’. See section (3) for a full description of the options available.

8.25 get(OptionEnum,real&)

int

get( OptionEnum option, real & value ) const

Description: Return the current value of an option (this version appropriate for options that have a value
of type ‘real’. See section (3) for a full description of the options available.

8.26 setOgesParameters
int
setOgesParameters( const OgesParameters & par )

Description: Assign the values from an OgesParameters object to an Oges object.

8.27 sizeOf

real
sizeOf( FILE *file =NULL) const

Description: Return number of bytes allocated by Oges; optionally print detailed info to a file

file (input) : optinally supply a file to write detailed info to. Choose file=stdout to write to standard
output.

Return value: the number of bytes.

8.28 printStatistics
int
printStatistics(FILE *file = stdout) const

Description: Output any relevant statistics

8.29 updateToMatchGrid
int
updateToMatchGrid( CompositeGrid & cg0 )

Purpose: Give Oges a new matrix to use. Use this routine, for example, when a grid has moved. This
routine will cause the matrix to be refactored the next time solve is called.

cg0 (input): use this CompositeGrid
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8.30 updateToMatchGrid
int
updateToMatchGrid( MappedGrid & mg)

Purpose: Use this version when you are solving a problem on a MappedGrid.

mg (input): use this MappedGrid

8.31 getMatrix

int

getMatrix( IntegerArray & ia_, IntegerArray & ja_, RealArray & a_,
SparseStorageFormatEnum format =compressedRow)

Description: Return the matrix in a given format.
ia_ja_,a_ (output) : reference to the matrix in sparse form.

format (input): sparse format
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